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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.9|e9|c3K9|e shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of a translucency 
conducting film and translucency conducting film which used for the window material aiming at 
electromagnetic wave cover of the disclosure electromagnetic wave screen and place of 
business which need translucency, such as various displays and an electron device, a hospital, 
etc., or the transparent planar heating element, and have suitable high translucency and 
conductivity. 
[0002] 

[Description of the Prior Art]Conventionally, the following is known as a translucency conducting 
film used as various displays, such as CRT, PDP, and LCD, the disclosure electromagnetic wave 
screen which needs translucency in various electron devices, or a transparent planar heating 
element. 

[0003]** Filmy translucency conducting films, such as metal thin films, such as oxide 
semiconductor films, such as ATO and ITO, gold, silver, copper, palladium, ** A metallic foil, the 
metallic meshHike translucency conducting film which patternized the metal plating film by the 
etching process, ** The translucency conducting film which stuck on mesh state textiles, such 
as a synthetic resin which carried out metallic coating, ** The mesh state translucency 
conducting film which patternized conductive paste, such as silver, by screen printing and the 
photolitho method, the mesh state translucency conducting film which formed metal plating by 
the electroless deposition method on the resin pattern containing ** electroless plating catalyst, 
[0004] [Problem] However, although the filmy translucency conducting film of the aforementioned 
** has uniform membrane structure and it becomes the thing excellent in visibility, several 
ohms / ** of the surface resistance value acquired by holding the permeability of high visible 
light is limits. 

In order to be unable to use it for the use as which advanced conductivity and electromagnetic 
wave cover nature are required and to manufacture these thin films using sputtering process, an 
expensive device is required, and it becomes a high cost. 

[0005]On the other hand, since the low surface resistance value below lohm / ** is acquired 
easily, the mesh state translucency conducting film of the aforementioned ** - ** fits the use 
which needs advanced conductivity and electromagnetic wave cover nature, but. Since it is the 
membrane structure of the shape of a lattice of the metal membrane which does not let visible 
light pass fundamentally, when it uses especially as a filter of a display, the visibility fall by moire 
generating arises. 

[0006]Usually, changing the bias angle of a metallic mesh or considering it as the pattern shape 
which moire does not produce easily as a method of controlling generating of this moire, etc. is 
performed. However, the design of these mesh patterns needed to optimize for every display, 
and needed to repeat trial production evaluation about whether moire occurs or not each time. 
Therefore, by the method of using a photolitho step, in order to engrave many expensive screen 
masks also by the method of using screen printing for an expensive photo mask, it became a high 
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cost and had become big design restrictions. 
[0007] 

[Problem(s) to be Solved by the InventionjThe technical problem which this invention was made 
in view of said problem in a Prior art, and was concretely set up for the solution, It is in providing 
the manufacturing method of the translucency conducting film which does not need the 
platemaking for pattern processing but can manufacture easily and cheaply the translucency 
conducting film which has a metal layer of desired minute pattern shape, and has high 
translucency and conductivity, and the translucency conducting film formed by this 
manufacturing method. 
[0008] 

[Means for Solving the Problem]A manufacturing method of a translucency conducting film 
concerning claim 1 in this invention as a means which can solve this technical problem 
effectively and which was constituted concretely, On a substrate which has an ink absorbing 
layer on the surface, ink containing an electroless plating catalyst is injected with an ink Jet 
recording method, a pattern of desired shape is formed, and a conductive metal is formed on said 
pattern by an electroless deposition method after that. 

[0009]And as for a manufacturing method of a translucency conducting film concerning claim 2, 
said ink contains at least one sort in a black pigment and black dye. 

[001 0]A translucency conducting film concerning claim 3 was formed by a manufacturing method 

of the translucency conducting film according to claim 1 . 

[0011] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described. This 
embodiment is concretely described in order to make the meaning of an invention understand 
better, and in particular, as long as there is no specification, it does not limit invention contents. 
[0012]The manufacturing method of the translucency conducting film in this embodiment, The 
ink which contains an electroless plating catalyst on the substrate which has an ink absorbing 
layer on the surface. Inject (it is only hereafter called ink) with an InkJet recording method, and 
the pattern of desired shape is formed, Form a conductive metal on said pattern by an 
electroless deposition method after that, and more specifically, "The making process of the 
transparent substrate which has an ink absorbing layer", "the preparation process of ink", "the 
design process of the pattern shape on a computer", "the pattern process by an ink Jet 
recording method", and "electroless deposition down stream processing" are included at least. 
Hereafter, it explains in full detail for every process. 

[001 3]A "making process of transparent substrate which has ink absorbing layer" ink absorbing 
layer. Control of degradation of the resolution at the time of patterning by the breadth of the 
drop produced to the transparent substrate which ink, such as glass and a plastic, does not 
permeate when ink does not permeate. It is an absorbency coating layer provided in order that 
an ink component may not carry out fiy off into electroless plating liquid easily at the time of 
control of uneven condensation of the electroless plating catalyst included in ink, and an 
electroless plating process. 

[0014]An ink absorbing layer permeates ink well fundamentally, especially if ink forms the dot 
which kept the original form and size of the drop good, are not limited, but if ink is generally an 
aqueous liquid. Since what contains hydrophilic inorganic matter particles, such as silica gel, 
calcium carbonate, and alumina sol, as paints by using a water soluble polymer like a small 
amount of polyvinyl alcohol or a polyvinyl pyrrolidone as a binder can consider it as the coating 
layer which has detailed porous structure, it is preferred. 

[0015]When using paints, in order not to spoil the transparency of an ink absorbing layer, it is the 
primary particle diameter of paints particles. That it is desirable to use 100 nm or less and 
desirable Below 50 nm is used. It is [ that it is desirable to use below 20 mum since the 
transparency of an ink absorbing layer will be spoiled if it is made not much thick although the 
thickness of an ink absorbing layer is suitably decided in ink from the size and pattern shape of 
the ink drop breathed out in the range which can permeate enough, and ] desirable. Below 10 
mum is used. A solvent can be dried and it can form, after carrying out coating of the solution 
which consists of paints, a binder, a solvent, etc. as a formation method of an ink absorbing layer 
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with coating methods generally used, such as a bar coating machine, a roll coater, and a 
photogravure coating machine. 

[0016]Especially if there is a transparent substrate with the substrate which has transparency, it 
is not limited, and it can illustrate the film of organic high polymers, such as quality of inorganic 
glass, such as soda lime glass and silica glass, polyethylene terephthalate, TAC, methacrylic 
resin, and polycarbonate, a sheet, etc., for example. 

[0017]The electroless plating catalyst included in "pi^eparation process of ink" ink, The metal 
particles of the colloid which has a oxidation-reduction potential not from the thing which 
will be limited especially if it is by the substance which has a catalysis to the metal which it is 
going to deposit by an electroless plating process but from the metal to deposit can be used. 
When it is going to plate copper, nickel, the silver, palladium and gold which are used widely as 
metal which generally has conductivity, or those alloys, the ultrafine particle of palladium is used 
suitably. 

[0018]The metal particles of the colloid to be used solution, such as a chloride of the metal, and 
a nitrate, It can obtain easily as dispersion liquid which colloid metal distributed by making 
reducing agents, such as ferrous sulfate, hydrazine, and sodium borohydride, act under existence 
of suitable dispersing agents, such as sodium dodecyl sulfate and sodium acid citrate, or a 
complexing agent. 

[0019]Since the dispersion liquid of the metal of the obtained colloid include a lot of mineral salt 
as an impurity, desalting is desirable in order to improve the stability of ink. It is desirable to add 
water soluble polymers, such as polyvinyl alcohol and a polyvinyl pyrrolidone, or a suitable 
dispersing agent if needed, and to attain dispersion stability-ization. 

[0020]The ink prepared adds suitably drying inhibitor, a penetrating agent, a pH adjuster, an 
antiseptic, binder resin, a defoaming agent, a deoxidant, etc. to the dispersion liquid of the colloid 
metal used as an electroless plating catalyst, and prepares them to an ink presentation suitable 
for Inkjet recording, the content of the colloid metal particles in the prepared ink — 0.0001-1 
weight % — desirable — It is considered as 0.0001 -0.1 weight %. As for a deposit of the metal at 
the time of electroless deposition, less than 0.0001 % of the weight is not enough as content, and 
at more than 1 % of the weight, since the dispersion stability of colloid metal particles becomes 
unstable, and it is easy to start nozzle plugging and it becomes a high cost, it is not practical. 
[0021 ]As for the prepared ink, it is preferred to contain at least one sort in a black pigment and 
black dye. The reason by black-izing beforehand the ink absorbing layer in which a metallic 
pattern is formed. It is for reducing the metallic luster in the interface of an ink absorbing layer 
and the metal layer which deposits by an electroless plating process, reducing the reflectance at 
the time of seeing from the rear-face side of a metal plating pattern via a transparent substrate, 
and not spoiling fluoroscopy nature. 

[0022]As a black pigment, carbon black can be illustrated and a JISUAZO system, a thiophene 
JISUAZO system, tris azo, a cyanuric system color, etc. can be illustrated as black dye. The 
content in the inside of the ink of a black pigment and black dye, and 0.005-5 It is preferred that 
it is weight %. The reason is 0.005. It is because less than weight % is not enough as black-izing 
of an ink absorbing layer, and the degree of black-izing does not change and is not effective at 
more than 5 %, even if it increases content. 

[0023]The design of pattern shape which carries out a "design process of pattern shape on 
computer" request performs the designed pattern on a computer using the commercial CAD 
software etc. in which direct writing is possible with the printer of an Inkjet recording method. If 
the pattern shape designed is a continuous aggregate of a straight line, a curve, and a geometric 
configuration as the metal layer formed on the pattern has conductivity, it is not restricted in 
particular, but a lattice-like pattern is usually used suitably. In the case of a lattice-like pattern, 
the metallic pattern which has desired permeability can be obtained by adjusting pattern line 
width and a pitch. 

[0024]In a "pattern process by Inkjet recording method" pattern process. By making the pattern 
designed on the computer breathe out the ink prepared by the predetermined ink presentation by 
the ink preparation process on the transparent substrate which has an ink absorbing layer using 
the drawing device of an Inkjet recording method. An ink component permeates the inside of the 
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ink absorbing layer surface or an ink absorbing layer, a liquefied ingredient dries and evaporates, 
and an electroless plating catalyst, a binder resin component, etc. are stuck to a desired pattern 
in an ink absorbing layer. 

[0025]If delivery of the transparent substrate to which liquefied ink could be used and coating of 
the ink absorbing layer was carried out is possible for the drawing device of an ink jet recording 
method, Although not limited in particular, if a transparent substrate is film state, the ink jet 
printer of electric-machinery conversion type generally marketed and electric - thermal- 
conversion type can be used conveniently. 

[0026]If an ink jet printer is used, the transparent substrate which has an ink absorbing layer will 
be set to a paper feed tray, Except injecting into the ink cartridge the ink prepared by the 
predetermined ink presentation, A request can be patterned on the transparent substrate which 
has an ink absorbing layer by setting up the printing conditions of the usual print operation, for 
example, the size of the substrate printed with a printer driver, press speed, and others, 
breathing out ink from a print head to a prescribed pattern, and performing printing. 
[0027]The metal layer which has conductivity can be made to form on a pattern, when an 
"electroless deposition down-stream-processing" electroless plating catalyst carries out the 
electroless plating process of the transparent substrate which adhered to pattern state. The 
electroless plating liquid marketed can be used for an electroless plating process. Electroless 
plating liquid is a water-soluble fluid which uses metal salt and a reducing agent as the main 
ingredients, and contains a pH adjuster, a buffer, a complexing agent, stabilizer, etc. Although 
metal salt uses sulfate of the metal to deposit, acetate, a chloride, etc., copper, nickel, silver, 
palladium, gold, and those alloys are suitably used from fields, such as conductivity and stability. 
[0028]Temperature, time, stirring conditions, etc. are controlled and the metal layer of pattern 
state is made to form so that electroless plating liquid may be put into a washing bath, the 
transparent substrate which adhered there the pattern state electroless plating catalyst may be 
immersed and desired plating film thickness may be obtained. If black-ized processing is 
performed, since the gloss of a surface of metal will be reduced, reflectance will fall and 
fluoroscopy nature of the metal layer formed will improve, it is preferred. Black-ized processing 
can be easily performed by immersing the transparent substrate in which the metal layer was 
formed in solution, such as potassium permanganate and sodium perchlorate. 
[0029] 

[Example]Hereafter, it explains to details per example. 

"an ink absorbing layer. Production" polyvinyl-butyral-resin (Sekisui Chemical Co.. Ltd. make S 
lek BX-10) 90 weight section and alumina sol (product aluminum2[ made from Japanese Aerosil ] 

O3-C) of a transparent substrate which it has Ten the ink receptiveness paint which consists of 

weight sections. Bar coater was used on the PET film (the lumiler U-94 by Toray Industries. Inc.. 
thickness 125 micrometers) of A4 size, and spreading and the transparent substrate whose 

r thickness of a coat dry and has an ink absorbing layer of 10 mum were obtained. 
[0030] "preparation of the ink containing an electroless plating catalyst" — as an electroless 
plating catalyst first. Palladium chloride (the Kanto Kagaku make, special grade chemical) 1 .67 g 
0.02 Regular hydrochloric acid aqueous solution In the solution in which 1 65 g was dissolved. 
Sodium-acid-citrate 2 monohydrate (the Kanto Kagaku make, special grade chemical) It is pure 
water about 2.8 g. Add the solution dissolved in 219 g and it mixes. Sodium borohydride (the 
Kanto Kagaku make, special grade chemical) which is a reducing agent at this solution It is pure 
water about 0.18 g. The solution dissolved in 3620 g is added, demineralization and concentration 
are performed, and it is 0.1. The dispersion liquid of the metal palladium particles of weight % 
were obtained. These palladium dispersion liquid 50 weight sections and carbon black The 
amount part of duplexs. 2-propanol 30 weight sections, diethylene glycol 20 weight sections were 
mixed and the ink containing an electroless plating catalyst was prepared. 

[0031]"Design of pattern shape" AD software (Autodesk AutoCAD LT98) is used, and it is line 
width on a computer. 50 mum, line pitch A 500-micrometer lattice-like pattern was produced. 
[0032]a "pattern NINGU by ink jet recording method" inkjet method printer (made in SEIKO 
EPSON.) The ink containing the aforementioned electroless plating catalyst (colloid palladium) 
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was set to PM-2000C, the aforementioned lattice-like pattern was outputted on the bright film 
base which has an ink absorbing layer, and the translucency film to which the electroless plating 
catalyst adhered in the shape of a lattice was obtained. 

[0033]An "electroless plating process" electroless plating catalyst the bright film which adhered 
in the shape of a lattice, It is temperature to a non-electrolytic copper plating solution (OPC 
*SfKAPPA T made from Okuno Pharmaceuticals). With 6Qoj^* Ten It was immersed between parts, 
and rinsed and dried and the translucency film which has on the surface a metallic copper tunic 
which has a 1 -micrometer-thick lattice-like pattern was obtained^J| 

[0034]Bright film which has a metallic copper tunic of "evaluation of translucency film" pattern 
state It was 0.1 omega when the terminal resistance between 10 cm was measured. Place which 
measured total light transmittance for the total light transmittance of this bright film by 
AUTOMATIC HAZE METER by Tokyo Denshoku Co.. Ltd. (MODEL TC-H III DP) It was 73 %. 
[0035] 

[Effect of the Invention]In the manufacturing method of the translucency conducting film built 
over claim 1 in this invention as mentioned above. By injecting the ink containing an electroless 
plating catalyst with an ink jet recording method, forming the pattern of desired shape on the 
substrate which has an ink absorbing layer, and forming a conductive metal on said pattern by an 
electroless deposition method after that, Platemaking for pattern processings, such as a photo 
mask and a screen mask, is not needed, but various pattern state metal layers can be 
manufactured easily and cheaply. Since it can patternize directly as the pattern designed on the 
computer, the conductive metal of desired minute pattern shape can be formed by an after that 
electroless deposition method, and the translucency conducting film which has high translucency 
and conductivity can be obtained easily and cheaply. 

[0036]In the manufacturing method of the translucency conducting film concerning claim 2, when 
said ink contains at least one sort in a black pigment and black dye, the metallic luster in the 
interface of an ink absorbing layer and an electroless deposition metal layer can be reduced, the 
reflectance from the rear-face side can be reduced, and high fluoroscopy nature can be 
maintained. 

[0037]In the translucency conducting film concerning claim 3, the translucency conducting film 
which combines the high translucency which has a metal layer of desired minute pattern shape, 
and conductivity is made by having been formed by the manufacturing method of this 
translucency conducting film further again. 



[Translation done.] 
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